The water distilled essential oils from leaves, stems and roots of Chrysanthemum parthenium (L.) Bernh. were analyzed by GC and GC/MS methods. The leaf oil was characterized by a high amount of camphor (56.4%), whereas in the stem oil, camphor (26.0%), trans-β-ocimene (23.6%) and germacrene-d (15.0%) were the major constituents. The main components of the root oil were α-pinene (50.0%), trans-β-farnesene (13.8%) and bicyclogermacrene (11.0%). Antibacterial activity of the leaf, stem and root oil were evaluated using the micro-dilution broth method. The oils showed inhibitory effects on Escherichia coli and Salmonella typhi, but were not active against Staphylococcus aureus.
The genus Chrysanthemum (syn. Tanacetum) (Family: Compositae) is represented in Iran by twenty-six species, including 12 endemics [1a] . The essential oil from aerial parts of C. parthenium (L.) Bernh. has high contents of camphor (44.0%) and trans-chrysanthenyl acetate (23.0%), whereas T.vulgare contains lyratyl acetate, thujone and germacrene-d [1b] . Although the chemical compositions of the essential oil of C. parthenium have been reported previously [1c] , we wish to report on the oil yields, antibacterial activity and chemical compositions of the oils from leaves, stems and roots of wild plants collected in north-west Iran.
The results obtained in the analyses of the oils of C. parthenium leaf, stem and root are listed in Table 1 . Seventeen compounds, representing 95.8% of the total leaf oil, were characterized, with camphor (56.4%), camphene (9.2%), bornyl acetate (5.6%), p-cymene (3.3%) and bornyl pentanoate (3.3%) being the major components. The leaf oil contained eight oxygenated monoterpenes (75.0%), six monoterpene hydrocarbons (16.5%), one oxygenated sesquiterpene (0.9%) and two sesquiterpene hydrocarbons (3.4%). Fourteen constituents (90.5%) were identified in the stem oil: six monoterpene hydrocarbons (31.5%), five oxygenated monoterpenes (39.7%), two sesquiterpene hydrocarbons (15.8%) and one oxygenated sesquiterpene (3.5%). This oil was characterized by the presence of camphor (26.0%), E-β-ocimene (23.6%) and germacrene-d (14.0%). The volatile oil of the root (12 compounds, 96.3%) contained five monoterpene hydrocarbons (58.3%), five sesquiterpene hydrocarbons (28.8%) and two oxygenated sesquiterpenes (9.2%). The major components were α-pinene (50.0%), E-β-farnesene (13.8%), bicyclogermacrene (11.0%), spathulenol (5.0%), β-eudesmol (4.2%) and limonene (3.1%).
As can be seen in Table 1 , the leaf and stem oils were characterized by large amount of camphor (56.4% and 26.0% respectively), but α-pinene was the major component of the root oil. In a previous investigation of the oil of the aerial parts of C. parthenium, camphor (43-62%) and chrysanthenyl acetate (14-24%) were the major constituents [2a] . In the essential oil of C. coronarium, camphor (29.2%), αpinene (15.0%), β-pinene (10.2%) and lyratyl acetate (10.1%) were reported [2b]. In total, 41 compounds were identified in the leaf and flower essential oil of T. macrophyllum, with p-methyl benzyl alcohol (42-34%), γ-cadinene (5-8%) and δ-cadinene [3a] .
The oils of C. parthenium were tested for antibacterial activity against Staphylococcus aureus, Salmonella typhi and Escherichia coli ( Table 2 ). The 
Isolation, analysis and antibacterial screening of the essential oil:
The air-dried plant parts (leaf 100 g, stem 130 g and root 150 g) were separately subjected to hydrodistillation for 4 h using a Clevenger-type apparatus. The oil yields (v/w), on a moisture free basis, of leaf, stem and root were 0.5%, 0.3% and 0.1%, respectively. The oils were dried over anhydrous sodium sulfate and stored in sealed vials at low temperature.The instruments and experimental conditions for GC and GC/MS analysis have been reported in an earlier publication [3b]. Identification of the constituents was made by comparison of the MS and retention indices (RI) with those given in the literature [3c] . Antibacterial screening of the essential oil was performed as reported earlier [3b].
